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(54) LASER BEAM MACHINING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a laser beam 
machining method which is capable of cutting an object for 
machining without the occurrence of melting and a crack 
deviating from a planned cutting line on the surface of the 
object for machining. 

SOLUTION: This laser beam machining method has a process 
step of placing the object 1 for machining on a stage 107 of a 
laser beam machining device 100, a process step of 
irradiating the surface 3 of the object 1 for machining with 
the illumination light emitted from a light source 117 for 
observation of the laser beam machining device 100, picking 
up the image of the reflected light thereof by an imaging 
element 12 of the laser beam machining device 100 and 
moving the stage 107 in such a manner that the focus of the 
illumination light exists on the surface 3 in accordance with 
the image pickup data, then moving the stage 1 07 to a 
prescribed distance in such a manner that the beam- 
condensing point P of the laser beam L exists within the 
object 1 for machining and a process step of forming a 
reformed region within the object 1 for machining along the planned cutting line 5 of the object 1 for 
machining by irradiating the object with the laser beam L. 
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£jL~.y hkLTSs&ta, 

[0 0 3 7] Jfcfc, B 1 4fttfH 1 5*ffl^T, 

»«©£ i wc&a MfiisjfefflMrrs. h 1 5 

[0 0 3 8] $f\ ftn3flfcft 1 03fc»iBH$tt*Hjj*L 
ft^SHftfcSSrefc £ D $J£f a„ c ©»53g*fcS-3 



"TS (S 1 0 1) o taZttttlf 1 ©»**«!£?- 

a„ jps<DSJse«&tftai3Wfe» i vmmmzmicL 
r, tor«**ioz«KriSio»i(i**i*£f a (s 1 
0 3) „ cnii, i^^L©«^p*%njWW6i 

Bf a u-^%LOHDlfijSi*»Pk LfciniBhtfM* l © 

7tA7jsna Q 

[0 0 3 9] iai*f*» l tfiDlilg ioo©i 
rei o 7t«»ra. ^lt, n^fflTfeisi i 7*^6 
RTffl«««^«*TiDi«** i *jH8rrs (s i o 
5) „ Bawsnft»»f?j£vi'v5**«riini3*«i»i 
©£bj3*jm*?i 2 it* *>»«*«. comm^ 
-*tt»*r--*ffl3i»i 2 5 lessens. c©»«7* 
-^tas-^/^TaHftx-fftBiw 1 2 5 a^fflTtM 1 

**ww-« cs 1 0 7) „ 

[0 0 4 0] COftuSx-^ttXr-^WWPi 1 5lc 
^6na 0 X-r-S^iJMBl 1 5tt, <I©i£j£x-*£ 

stLTziftXT— ->*i 1 3*zmhfanmiii£^z> 

(S 1 0 9) „ cnfc<fc»), ilflffl>ftf 1 1 7<DRTtg7fc 

huxiiM-a i ©Sffi 3 <Dffi*jH« v 1 - ^ a „ d 

nmm&r-z^mmu 1 2 7%^LTt^^ 1 

2 9£j2fS4"U Ctliat)*-^ 1 29lcmm^ : 7^ 

[0 0 4 1] ^ftSJSSSPl 2 7K«:^a6X7 L -j>7S 1 0 
3 T«SnftifiIf-^tfX^SnT*30, CO® 
Sir-^tfXf- ^MfllflS 1 1 5taS&tt5o Xx- 

v'wsisi i 5i±c<v®mmf-$icm-3^T, u— tf 

ttXf- i^l 1 3lcJ:5inl«*»l*Z«c&lSlK»tt 

s-fia (s i i i) „ 

[0 0 4 2] U— »fje» 10 1*6 U-ifTKL^ 

fS4?-ST, l^1f%L*tal3rtM*ll©*ffi3©«»f 
^)£5-r > 5 icfiMfr S„ Wtt L ©»7tjS P ttinx 

7f>5t?»5<fc3tXiftXr-^l 0 9^»YttXf- 
^1 1 1*»»S«T, M«fflliB«««»rfS7'l'> 
5 K»3 <t 3 tftJUSft* 1 ©rt»tfl5fiEf a ( S 1 1 

3) o ^lt, tnuMm^ii^mm^^^y 5ic^-d 
Tfttfscktcj:!?, Mxnmsi^wmtz (S 1 1 

wr*. 

[0 0 4 3] M 1 «9©Si«*BMB-rSo cWEAWf, 



12 0 0 3-1 457 



YffiX-r-^l 1 l^KS-tirSC *ftj±[P 

m^m *©&£# a& § t , tea**** ittttMvs ft 

jgjSfc LTflBrRE^ > 5 K»oTlini»*fe 1 *fl 

*cttfT!SS. ^tifcJ;!?, ilBX*fgi»l©*M3fc: 
«WfR£5l' > 5 *»6^nft^8S®ft«Hx«»4*-&S 
c t ft < Jni««ft l fcfflltff 5 e t jOT? * a . 
[0044] sfc, an Mtititf, toTttma 1 t£ 

V5fcJK#L-CVS. £oT, "fftUiiinX 

— *fft L s i: A,2WR*ftfcW>T, SJUMCBrttf 

C0 0 4 5] W±WflibftJ:3fcflii«9l«:J:fttf» AoX 
ttWR l ©SM 3 fcflMHS£5 f > 5 * 6 

aiin j f , »»« t 4 t 5 d k ft < , isc£.nm& 1 

fc^&gftfjn^Ife«feU3£kft<, 

^^-yjyjgjasnri/^siiauwsai*, Eli?')! 
mmitm^u ^tm^nr^tuiiMmmc-D^ 30 

[0 0 4 6] *&, « 1 wicjjftfcE, naismm 1 ©s 

ffi3 0«»f^9-r>5H:»llllLa^OT?, «W^Sv 
«^^^i:ftS^[Bl±©FJPiTSao ) **S<T? 
SfioStffli*.; K B a n ©£Mtt£ft±S*3 40 

[0 0 4 7] sft, m 1 out UTtt$m 1 ©a 

&\ 0 1 6 ta?T J: 5 KSWrRE^-f > 5 A^JIftJgtt 
t-feoTt, ^lMCJcWf^OKinl^W^tftSo c 

[0048] ftfc\ u-imaBi-<3KH6-flm-fft 



T-i&So cnti, HOOU-ifftSil 5, 17, 19* 

5ffl»snfe=-o©u-^3tt*inxa*ft 1 ©rtasc* 

3tj«P««tJ«TJW:*»lft*»6JH»LT^*. !f 
ft M l 5 , l 7 5 ©& U-^ttini*f*» 1 ©iSS 

Rl^tftSe P?*S©SE^£9ilftMbyX#ft<Tfc 

^^law^s^ack^RiteiiftSo a*, c© 

«TI±=o©U— »f«iSl 5. 17, 1 9fcJ:?>jfc&£i 

[0 0 4 9] II 1 8ttb-if«*^StKfe^S*Hffi 
JBJIOffe 1 MCftSflfiOU— «fteD6rtt*iWr*«tt 
laTSSo o©{?ljtt, ffl&Ob— »T9lffl[2 3*««»r*J£ 

2 5, 2 7, 2 9£<l*T^3o 7WJtiiigB2 5. 2 

7, zQ<o^K^xnv^\\nmn^ra\y~-^%m 

2 3*6 £ti*f 2nfc U— 9%b<— o©*t£j& OfM-tf* 
JtjSPO fcJftftrs. conic J:ntf«BrWE5-fy 
5fc»oT*»©*)fcj£iPi. P2, • • •*nBMcSA 
■fSc:i:*T€S©T\ iDX3iS%[6]±^-&Siik*T' 
€5c Sfc, c©«JTt±, Sffi3±T?&oT9]BfrP5£5 
v 5 i:iS3e-rs*lRlK: U-if S c t T-KK 

is«*ffiSt5!iiRii$K:»j&ra c 1 1 Brti-efcSo 

[0 0 5 0] K2M ^Jt s *HSI^il©^ 2 tfSKO 
5 0 il©gljT'tt, Tt^ttTOtLTL 1 T a 03*^5 
[0 0 5 1] S2«lCff««nMiMtt. HI 4ta?TU 

-ifinx^S i o oao'H i 9. 02 oicmwafr* 
*SSft5. HI 9&rfH2 0Ka^r«KCO^TBa8 

V5„ 7x/v>- h 3 3 (±, •9->7 , ;l/*;l/^"3 5 EttJf 
2nr, tiSlO 7±tc-b-y b^nSc ftfe, E«R 
Wia3 ltt, 01 9K^?n5J;5t, &KS0»f# 

So SEtrA-fXf'^S 7tt®^g|33 9**LTU> 
S„ d©|sl^g|33 9tt, El!tR?>7x/N3 

®g§gl53 9©HfcttJ?B£©IHI*a (SO^miS) s^JB 

figsnr^o ftfe. i2oa, Etl?fxA3 i© 
ftg|5©*fce$c«gpt LT©SIM^7'y 9 



[0 0 5 2] 02 1 fcS-dVT, fg2 0!i£^aft 

mmt%z>ytm&mm mzmK^nt. l i t 

a03frP,t2.E«?^xA3 1) ©jftRffiffirttSft 

m (s20i) o ytma&£&. tt/&tBmm*m 

St, *©«l5£|g*fc2^T, «K«*««K:»LT 
L < tt»JRO^av>«S© U— tfft L IttiiMtZ 

is— fftm i o i *as*a (S 203)„ mzmic^ 

V>Tfci\ 1 0 6 4nm^«;Vl/XSt (P 

W) S»©YAGl^ftfB£Sft-tva. cOYAGl/ 
— tftt, ><;I/*©IMiIU5ififttf2 0HzT?fc»), >< 
;1/X**<6 n s T?S60, ;V^x^ii3 0 0/iJf 
S5o £fc, YAGU— •f3b»5ffl»2nau— IfttL© 
X*-y h@{±, 20/i mga-T-feSo 
[0 0 5 3] tt«#ft*ffi©JPS*«J&r* (S 

2 0 5) . «K!ttMffl«)JVS«tMfi«n«j:, ^©S'J 

SJ:5£, U-1f3tL©3t«i*|q|fc:fett 
a«JK3ttl*m©*ffi (U— «fm©AJ»ffi) frS©b 
-9%L©«JfcjSi©jgffi« (&gM) *ifc£-ra (S2 

0 7) c b-^L©*^©^* it. ® 
•S4*WHOJP«fttfJBfflf*fc#«LT. ftk*fcf«K 

*fSt*ffl©jps© i /2©«tis€^n«o 

[0 0 5 4] EI2 2K^2ftaJ:3k:, SS8g©U— 9% 

«3fcjSQ©ffiBJ:Dfc«»f»*a» (EEttiS7-*xM3 
1) ©SffiA>c.^->fcc5lcffiSf S<k5K:S:Sc 

£«#©«#> ru— tfjfcL©jtffcfiriRit?©ztt 

Xr- S?l 1 3©^ftxttffift^&©H$f*=£IS 
©U— !f}ttL©*JfcjS»ft«j fcl,^ So e 

kicaa. u-Hf3tL©«jfcMi©afii« omm a, 

±*ELfc|»& («W»««»©*SRtfJB«f*) *^S5 
LTRS&Sn*. ^©^, X-Y-ZiXf-i? (** 

1 1 lRtfZtt^T— : S>1 1 3fc.fc*>*»aSfta) ±fc 
IEg2ftfcftg& 1 0 7K^fLT^o:^v'-h3 3 fcffi 

fcsnfe««*j**m***ra (s 2 0 9) 0 
mnommz$£z.z>t. sstHftsi 1 7*>e,7 i fi=&m 

T, fltftX? 1 2 1 T?©flHM6*l«:»oVT, U— 9% 

l ©«j^«ws*««©sas±icfit»r s iacz 

fflXx-S* 1 1 3 *»»**T7*-*XilSEftfT5 

(s 2 1 1) . 'mmaxMi 1 7c«toT?# 
1 u »«r-*«Biwi 2 5 twm% 



^^©Sffi±T?l&£#ig£<fc3fcZ«X7 1 -^l 1 

So xf->*awi 1 5 a, mm^-zmm, 1 2 5 

*^©ffi^ffl^KS^T, ZttXr-^l 1 3©»» 

«8©»i±fc*jS*tt.K. -Tftto-B b— if ft L ©*}t 
j««»»»#m©ailf±EffiBS*afei6©ffi«i:ft 
5J;^ZiXf->'l 1 3*IH»f a. 
[0 0 5 5] HfgfflftMl 1 7<p6ffl»snfe)fc©7* 
10 -axSBHflKtoSi:, U-1f3fcL©«3tjS*«K3«l 
tf»©JPSRrfJBSf*lc#*SLft«}fcjSli:»«iS-&* 

cs 2 1 3) „ ccx-it, mmnmumom^Rzfmm 

*fc*f£LTi*3£ Sftfe U— 9% L ©«JtjS©Sffl»» 
Z iXf-f 1 1 3 * U— 9 s ft L ©JfcHtff filfc»Br 
^•arSJ; a 1 2 7 tfXT-y«!l»» 1 1 

1 1 5A^ZWXx— 1 3©»»H&B**!l»f a. ± 
»LfcJ;5lc, «l»3«#fi©JPSRrfB»f*t»JiSL 
TgfcSSnte U— IfJtt L ©»7t^©^fiL«^f£tT Z flSX 

20 f— 3; 113* u— wt l ©jtdtoSi iRitswrs-sa c k 

e * t> , 1 — l <omt^tommmn<Dm^<o 

E«*^7-TS (S 2 1 5) o 
[0 0 5 6] U— 9*JttL©*3fcjSi©«l|f»*««©rta5 

arrak&t, 3a©a»f/^->tLfcA^TX6iix 

x-^l 0 9StfYWX-r-^l 1 1 fcifcl&^a (S 

2 17). U— «f3iaBl 0 lfr5ffl»SttfcU— lf)fcL 

02 2K^StlS<fc-5K:, *JtfflUVXl 0 5£<fc 
B^T*ilBffi3 9©|l8K:}BjS*nfcBfS©iaBRo 
30 C±aLftJ:3K, 8 0/im) tE|tfEtt^?>>i/N3 
1 ©rt»t«)tMi P tftttfS <fc ^ KifcJtSha. ±«g 

bfcBfa©a»f^*-ytt, jE«*Ff x^3 uipfea 
s 3 9 ©h t jbj«s nfciBBMc u— l jbftfisa# 

SftSASlcR^SftTfclK U— if)tL©flaii«l8* 

[0057] cct, «w5a*#»fcjsa«sn«u— if 

*Lttx «J£fflU>Xl0 5KJ:5, H2 2K^Sti« 
40 <fc5t, ff«R?^x^3 1©*S (U— »f)tL««A« 

-raro K»*sntesiE»W3 Qtu-ifjtLtfiajss 

nftvftST«3e*na 0 e:©J:5C, ®&&39Kls 

l VMWsn&v^ st- p-*r« l *jfcjt-r a c 

ci:#T*» @B»3 9*U— »f)tL^6«»raci: 

tf-psa. 

[0 0 5 8] U— tf3fcs 1 0 1 *»6HW*tiftb— !f« 

l*, jewkf^xm3 i©rt»fcifc7&£p#fi»ra 

*9fc»ifi**, e:©«3fcj5Pt*tfau-if*L©x 
50 *;I/^-a«*^»fmMS©^Ma«« L < tt^ 



#Sf12 0 0 3-1 4 5 7 



15 

mmnm® (EWf>xA3 n ©ig®&tf8 

[ 0 0 5 9 ] 02 3-02 7 fcSoVT. U-if 

TUBH-rSo H2 3fc^snsi«it&#:JB«©«KM* 

2 wsmmm) kklt. ®mm®3 2 
ortst b— 9% l oftjfoaaMM-r a * -5 1 b— 9% 

L fcSKWT S c 1 1 J: t> , 024 M>*0 2 5 ic^tiS 
H 5 K, ^K^SsM^ 3 2 ©rt&Kfctf «*3foSiRtf * 

3 2 ©ft#7} ft D <t 5 b- 

[0 0 6 0] b— 9%$® 1 0 1 fr«o«b— lf)feL)bV^l/ 

xtttw»sn«ci:i&»5, b— trjtL©sas-st/->tt 
a> 025 E^sns <t 5 e , ®%mmi® 3 2 ©s^ 

73 IrID E&o T b— tf ft L ©^gilJ^S^MfDitli 

»ffW9iflS**hT^<e:f:fc4*. b-lfftL© 
j£SSg£SWifl»r*f«i*m3 2 ©&ft3f *£5I< T 
SCfcE<fctK 02 6E;S£ftS<k-3E > *5-y*IW* 

H2 7fca**ns<fc$lc, ?7991M(9ft 

ir-ttLn&ti/m*ivam*mtm3 2©&» 

Pi GgtfSn**^ 9 ©«» ■©«»», b-if 

XLomtMLMMmxmRjmtma 2 (xixf 

*kZ>Z.£T'%>mmmVh%<, b— ifJtLOlID 

[0061] ±KgLfcRffa©^oi/f/^->'fcfaoT^7 
^*««9*^snsi: (s 2 1 9) , araewwiaj 

*m©fi» (#yfcj5Rtf*-©iS«) OSKMShfc* 

7«y*««9*jss*-n\ wm-tfMkttmttt^vtm 
«9tf^snfefiMn?«Bfr * (s 2 2 1) o 

[0 0 6 2] #E, 0 2 8-03 2£#SIt/r. «IW 

.S-f, F/ra©«^->ESoT?9^fiii9OTE> 
f££tifc^llT*f*lffl (Eilf^iA3 1) 14. tfy 



://l/*;l/^3 5 E£&#2ftfc? x;v>- h 3 3 Cffijf s 

nfettii-?«iSfSE«fcEii*nSo mm 

SJ:3a»3l^-yf 3 4, d«lff^3 4tfg 
*«tl*I8l#yy 0BS*f) , *BEE--F;b3 6 
(ffESBtf) . inE--F;U3 6*£»s-&Sfefc©in 
Ex-F/HMS¥S (Ba^f) £*#LTi^S. inE 

x-*£fflv>5<:fc#-e#5 0 ft&\ 02 8-03 2 £ 
fcvvrtt. 0^353 9©0^=tWSLT^So 
[0 0 6 3] EW*P*x/n3 1 *«H«SlllcEll*ft 

^73 7Efl^5ffiltfc»3[*+y*3 4*5E-3fr 

73 7 fcifiSfc L < tt3»*-&fc«l|-eKg|*y^Sll 

c 029t^ns<fc5t, k 

ZfrwZS 4\£.ftM&ZEM : r>UXi L y737 (E 
tlWiA3 1) ^K^S-SSo ©3[?-+y*3 4E 

l) 03 0tiSWJ;5t> Sxm 

5/-F3 3 ©US (EllffiA3 ltfflKStlftffi 
©«ffi) »f>»ffitS)itf-'WXf7/3 7KWJ6 
•TSffi«tinE^-F;b3 6^i&S-a:5o 
[0 0 6 4] iiaS.-— F;l/3 6Wi;v>-h3 3©g 
fficaSbT^6MKiQE--F;I/3 6 fcgftS-e-S 

<>x/v>-h 3 3*^1-5 trtCilDE--F;l/3 
6EJ:!)BE«J!£?'>x/n3 1 EttaSfrBJ&frfcBtffDSft ' 
T, *9y*«*9!^jaSttT^S9i/\a^teJ&fc 

<fc*k ff^f)xA3 1H\ 03 XKK&tlZ&O 
E, #**5E*7*'WX^:/3 7©^fc:tei,vrtt 
$r£ftT, Elf/KXf 7/3 7tfEtif <)i/n3 

StlfeE*7*/WXf-vy3 7 3S«JRBrra©*l»<?i:fc 

[0 0 6 5] ffll7 ! /WW»7"3 7tfEt*f)xn 
3 l*»6»«*n«i:Kil^v*3 4StfiOEE=-F 
;l/3 e^^x/N-y- h 3 3fr&CnS3Sn4li:8n«« 
So ©^1^+ '^3 4 S.tfioE-- F;V3 6 A^tt-ra 
fc, »R*nftE«7 i ^M'^v^ , 3 7H:BRllf-+'y^ 
3 4«#bT0^©T\ 03 2tS«na±5K:» "> 
x^-h3 3*^86?nSCtCft5o £<Dt%* 0 
^Lfti/^^-yxr-yn-gB^mv^T, -f*yx7 

-*H3 2*^9]B*ifiifcas»), »s?nTf?[f^7 

^ 3 4Mf LT^SEf f /UXf 7^3 7 h> >^x 

/v>-h 3 3 tsisnT^sEti^'jxAS i m 

S) t^Y^^xy-jJfejfLTVSo ftfe, I'^XT' 
otT'^Iif^*nfcE*^WX^-y^3 7RtfE« 



m^^3 i<offifr%?f5 &?icLri>&\,\ mt$m 

WW? 9 WSSnft^SrJitiTOfcJfLt 

tMffi£#LTSf£g{fc£#*sc *^>y^ 
«M 9 ««»i*«nT^* WH»»fc»6**4 

[0 0 6 6] JB2«t*V^TI4» 
>X 1 0 5 Kit), U— 9%* 1 0 1 *6tttW*tlft U 10 
— tf%L*, *©Jfc^tf3fcjEite*m (EWIt^x 
A3l) ©rtaptffi«faJ:3£«3trac:i:T?» «JK 

©ft¥tt»*gL < ttJ^flMMtt*© L*l,*ffl*jSI 

ns©^\ iiiWTK, ^isy?m. f7t 

fc^Ii6Tffi<5:a 0 $fc, ftJSatttffitt, ftSSiitttf 20 
5ft©ft¥W«{ftgL < ttft3*^»»«c «fc *>}gjfisn 
ft*5y*HW9fc»t)T«W«tl«0-P. «H8r©tffiI 

#3„ Sft, £V^>F*-y2K£3*V->:/^fcJ± 

lt, ar-rj/y^KS/jx* io©ft 

timmtuzo cne.©*^ g?2Mcj;*u£, mtb 
T&%&^mm^mm. i mft*wmt2> c twit 
a= 

[0 0 6 7] Sfc, ttStttt*WiinXfcBH8aE{fc*Sfc«fc 30 
I^i^3 1) *«WffS©T?, JgjSSnfcS'v-y* 

hhe 9 ©tt«E TffiSMmmxQ&KLmit % ct& 

[0 0 6 8] Sfc, iPE--F;l/3 6*ffll/->TJ^jitt 

*HB (El*f)xA3 i) KLi&jltlnjL&ckKt 

5, *7V*^9*J«ftS#Tftaatttm*»«L 
tV«©T», »jS2ftfc*5y*««9©{Mfc:Tfta 
»tt«fi*J:»)-»a^K:«»f1-*Cfc*i«T?#«. 40 
[0 0 6 9] Sfc, ffifc©lH]SSg|53 9jWfe£SftfcE* 

73 7»fc«»r#II-f ilftfflb>Xl OSfcA 

9, B^rs@8»3 9©|llltJB«snftlH«lKBStr'> 
x^»#©rtS£illfti^ti*r s <t 5 fc b-lfft L £ 
SlftU * 5 9. *1iS« 9 R#r*B 
SSSP3 9©HK3iSSftfeHHt©{fi«fc*^T, E«fS 

[0 0 7 0] $fc % 31SSatt«fi <EW#F*x^3 

1) ©WfcfcS^ttU— «J%L*iaELTiDifiA*b- so 



fififtStt*«J:D-JIl&JtLT, ««©75tir|I&I»*«}:?>- 

[0 0 7 1] Sfe, »2«lc*^Ttt. JfiBt&flabUsti: 
^HS:^>fc:^6^al»^4^©fRi!(K±©rc^6©)H}fgt)t7J<^ 
=raH:4t», «BfIST?©F7i'7 r P-feXft*iei-rs 

[0 0 7 2] Sft, tg2fflKfc^Tfci\ *MgP C^v-y 
*ii«9) ©»J^U-1fftLfcJ:S#SaMfaIfc:T§& 
S!2ft5fc&, ^V^-t^F^-y^CtS^^V^C 
fctfS7b-F©»Mt S5S«S«©IBUl*«4Uac 

*fgB^t±. tiMLfclg 2 MtHSSnS fe©T?tt4 < , 

^ 0 u— yftig ioik wrsft^tt*m©ft«R 

£ 0 «/J%4 » 9 y 9 *»«f S ct 5 fc L T t>> 5' 

# s cfttRgsn-s *>©?»&(/>„ return, u— tfft 

jgl 0 1 fcLTaS^<;I/XU— tfftii CfcfcAif, 7x 
AF# (f s) U-if) fcffli^ScfcT?, BSftsgffc 

* ^ ttmflm&D&ft&Rui lt d' =7 v i>mm 9 *« 

[0 0 7 3] Sfc, U— IfftHSUl 0 OEfe^T, Z 
ttXx-S^l 1 3 ■Zmh-ZQZ Cfct<tD U— tfft L © 

5ci:ft<, ifcjfcffl uvx 105^ u— »f jtL ©#Htfr 

[0 0 7 4] Sfc, u-ifiai^g 1 oot^T, Bf 
a©W^^->tLfejb^TXWX7— if I 0 9S:t>* 
Yi7f-^1 l l«f«rr*J:3lELT^*#, cn 

tps5nacit%<, u— *fjfcL^a©^^-> 

[0 0 7 5] $rc, R?lff^3 4fcEii«xA 

tl5CfcS< N iDE--F;V3 6CJ:f)ffl»?^iA 

73 7£K3|^*>y?3 4K®#£-&S«fc5KLTk«fc 
Srfcx i3lft7^3 4£IiIf)xA3 1 £«R 
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3 1 ZWm* £ t K <fc *) , «W»«SnftEE*7*/^ 
X^-y^3 7©*ffi*^?l^-y^3 4\zxmt>ftZ>Z- 
i: fc ft ?> , Elf; WXf7/3 7 ©3ESCJB#tftt« 

[0 0 7 6] Sft, H»71 2 1 fcl/CiWHOTOfe 
<0*fflV^Se:f:EJ:D» U— 9%LOEItJttflfWMbT 

^□-fy^S^-l 0 3^fflV>5f^to!3^-757 
-*fflV\ ilOA-737-tW ifJWl 0 1 t<D?S 

k u-*fftm i o i ^©n <o K&mtz a a ftjt¥* 

MSftff 5 fcfcOU-lf JfcL lei &««*J**mfc** 
1 0 lfr6JK»3ttaU~ tfJfcL©ta*jtt, i>7V>?B 

[0 0 7 7] »2«9©«jS*5*SS!B©«pa*WTt:« 
Uif 3. 

[0 0 7 8] *3^fc«a31^te^©fl*r£jStt, 
1/— WOKp 6 tH» Lft L — tf^t^, ffllMtfM 

att*m©rtfflfcffi*r a <t ? t jut u %&mmm 

[0079] *WR\mz%mm&nn®W5mv 
»tt*m©rt»fcfl»r a .tat i^-*jtewii3W« £ 

T{g<ft^ 0 sfc,-36satt*rai4, 

Ott«T?«llrSnsOT?, ««©2riRl££te*<lftl:U 
^>F#y£E£a^:V>^dtLT\ 94 

«*/jvs<-rsc:fca<t?#, loflM^ffiMfetm^ea 

[0 0 8 0] Sfc, *SSKt«S31fiailtttt«0«W* 
i£fc*^T«\ SMBfttfSfcA/Hftvfe*, 
©JRffcB&it©ft&©j@?i iSESf 7jcA^^ kft 5 , ®W\TM 

[0 0 8 1] £ft, *5S8£«*Jtta5att«»0«BW 



SaWIBWOIHBMi'SU* ci: ttftv\ *ft, *3®m«: 
tiaftfe. 51SHHfetm«^lc«Kbftl/\ ftiSJMfe 

[0 0 8 2] sft, jisiattWRKtt, ffi»oi§ie«is^ 

*7BtfS-frSdi:tfJff£lA\> c©.fc3K:«j«Lfc«£ 
£B, BffiFTSIalBascHlcjeiSSnftMBlOffillKfe 

[0 0 8 3] $ft, «JlS}B*IiBl«:*VT, ft3»tt 
*mc ft*IS»f lalE&gP^ HIW 
B8«Snfti/^*T7U-1fJtt«*3tr5 !l fc*WS L 

[0 0 8 4] Sfc, SKfiSJe^dtfeVT, 

30 5 0 

[0 0 8 5] *awtffa3eiiatttt«<o«wf75rSH:, 

U-lfTtM^ 6 m L ft U-lf^, *©*Jtjatf3ta 

act^#f!kLTi/>a 0 

[0 0 8 6] M«5fflWMBilT' 
v^«*lBAx 3^»1!^Ort9K:*ftailiy6jSRtf* 

^nft^7 7 ^©tiaifcTjBSiittWR^wsna 

ckEftt), «UtttfC«Tfi<. 94w9%s f-v 

\>i/9&zMmnm&T°coir^v ^mtm^r^m 
i4t»iiJ6T{g<ftao ftmmmmt. imam 
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Zo £fc, £V^>F#y£fcJ:a2VS/y^fc:itL 
T, £V^>^I£/>2<t-ack#T#, i-o©?e§ 

■tfBimtfrZo cnztvm^ *mmz£ms, m#>T 

[0 0 8 7] £fc, *^KH5^JittSipt©«if^ 

omWit^rc^mm m^k^m t & k> , wig 

T-© Yv<< yn-trXfk^HJg-rs c kjbn?#a 0 

[o o s s] £fc *«WK«a3ta3att*mo«»f» 

VFA-y^fCta £V ^tfetta 7 U- F©if^ 
it, £»*ra©MH)b«l=i:ackttft^o tfc *38 

zsncvvvz ©jfm# u-mc * a tmmczK r 

[0 0 8 9] £fc, iflgfrlDgfcfc^T, BtfHEMt?^ 

tlft * 5 ? * *)&fiS C k t J: t) 3fcSiftte*m*gi 
Brfa<:kK<fciK flMSftfc*5>y*©ffiilE-OS§ 

[0 0 9 0] Sfc, aillttil^, J¥J±fW£ffl 
i/\ 31^ttimK:^&taSLac:kfc:.fc»), 

c©J:5fc, «BfISK*v^T, #E8Bf*ffii/\ ft5§ 

[00 9 1] 4:^(cffiS^»tttmo«K%SU, 
attWSOrtWtffilir « J: 3 fcJKfcS-&att3*? 

k, Kmmmmvftmcmizis-ifKiDMK&ikzf 

8*ttlfrra«»r#§ik, **AfcJ:k*#afcLT^ 

So 

[0092] *?^icfts%3a&*ra0ftw$ii-? 

Ort»tffi»rs «fc 5 fc U-tfJfctf«3fc*na E tT, 
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SJ*ft*ftaEkfcft»), 3SM*«®&T.ffi<, ^J/y 

tfftiU WK*ft©*W*«lcfr3cktfT?#a. 
Sfc, ^-V^y F# -y # t J;a^V i/y^tfctLT, 

^s/^isfc/hs < -ra c k#T*#, i -ocoyffijm. 
10 floa»c}ea5att««*«»pra c k#-?f?a. 

[0 0 9 3] Sfe, *^Efta*^^tttm©9lW& 
»c*n^TI4. 58*SKW«kA,i!ftv\fei&, SSBtM* 

t© Fv^ ^ntxtefcua-rac fc#-e#a 0 

[0 0 9 4] Sfe, *^Kfta3^tttm©3liei$ 

gfcfc^ra, eutaw u-trjfcK a a^HSttfiimc t 
»iS**iafci&, fie*©S3B©J:5t^-V^>H*?; 

tfESoMH^isacikttfti,^ sfc, *»WK«a}e 
u-if 3te i a^tttaitTjBritsna rcfe, jt 

acktfRiiiif&ao 

[0095] *^t^a5tsjatt*j^©^]»fSBtt, 
u-if^jiks ^SjittMS^ffiKta^it^gk, u 

aitws©rt^icffliir a * a t«3iss*a«wis? 
k, M^tt#m>rt«t*^ai^if)t©iibttjj!tftrf 
30 ^©j£d©*£^j5gsna^7-y^^fi*-&Tjtsia 
tt«s*«»ffa»»f¥akx nmx-itctw/soLtL 
rv^a 0 

[0096] *SHBt«a3iaatt««©«»aai-e 

14, 3t^R?K*»), ^-1f7t©*7t^*%3iatt#^ 

©rtgptfiEg-r a <fc 5 £ u-iffttf«ft£na c k t% 
mytmc tsv a u— «r )t©x*;i/^-a«*^att# 

8©)fc¥«a*gL < (i}t^Ki»B»fl8«© L#vHB*iB 

ji^ttw^rt»fc:*fja*3tjsarf*©3a«© 

40 att*m©rt»K:fetj a u— 9%©«3tMtarf *©is» 

^K-ra©-!?, ^att^tt, 3fcss!tt*m©3fe¥» 
a«^u < a^w^^fc<t ojgrissnftf 5 v * 

fc»o T5teUc«Wf sna c kC4 9 , ^MA^J6T 

fi<x f-ytryy*ava«««ffiTf© 
*5y**fl»Ste«i?mtefc»&Tffi<fca. 
*SSBtt«fitt, f 5f *t}&oT«l8fSna©T?, « 

Wf©*iR^tt^i^±L, mffiiifaou'mmmfcfi? 

CtffVZZo Sfc, ^V^^F^'y^K^a^V^ 

so >^tj±LT, ^>»^s*/^s<-rack««Tf#, 
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tf , m&T®BB.-Dmmcym&miw*®%\-f a c t 

#T*#a„ 

co o 9 7] sfc, Ji^K&zimmtmnmm 

[0 0 9 8] Sfe, *^t«57tS51ttTO©^IBfg 

80^©IHH*«t-i;acl:l4ao\, Sfc, *58Wlc«a 
mfttt*m©W»rS«fc*J^Tfci:, AMVrcZvic? 

u-*?mz & s*satt6nxc tjb«* na ft 

cajole, «(ff^atfJOiltt«flli:*S**fflfcrrs 
fc&©#Eg|S|#:&3rfac. <:©J¥Eg|3#fcJ: 

o wasi&ifflicj&icmhi lt * 5 v * sss 2*a 

C fc RTf I & <0 , ftft ? v -y ^ ©fegfc fcv^T 

[0100] sfc, ^jgastttmau fositas© 

a, R&-r a sBSBfflfigEJBjfisnfeiiaiBfc BStrtE&a 
tt^m^ortgufc^^&s-r a ±51= 1 — ifjtt* 

[OlOOffe, lHlE&g!5tC L — if^^M 

if *ftfcv^irci^-ir»**«« e t as u\ 
v^jSTfu-^saetracfcicj:*), wh 

Bffi£.Mtt-a©*IB?e:fctf-e#, @8as«U— 9% 

[0102] sit, (fftcttttifcSM-ra 

#flKS»StfSfc»©a^8^a*jS«:«*.T^ 

«ii:3iES-rasiRiK»fts-e:aft*<D*3i6jSi»tt^a* 

ItKSctCitJv *9?*«fc}fc]£©81iCfrft«i: 

fi£tetf.J:*)HiGl±l/C, J: •)-« 

S^Wf^ct^T-#a„ 
[0 10 3] 

iraxttf*©igffi£^i£^»r^^ 6*wifc« 
n*«4i;actft<» tai*»tt«ww*ac 
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a. ^t, fiaijaftfsswBfi-acfctAofraisn 

SKA («*.«* ffif;WXf7y, 
*&5©a^SH) ©*® $ 5 * £gte*iRi±£-ea c 
fc^T-ta„ 

[0104] $fc, u— nnT.mw<Dmwi$±ici}QTM 

snarasi)fc-wtai«*«oaffi*!!as*b, *©£«« 
* if iinigH©a{t#gc <t *> a» bra*?-* 

10 naMH^7fe©#^^iDlM*^0«ffi±£ffitttS J: 5 

**ort»tffin-r a * 3 t«n&*ms»»»s-&, 
4BijS«»iorta5fc:»Jt)S*^t)*ateft, 

«fjto«JW^s*«8Ji t &a 0 
[0®©^m%^] 

[0 i ] u-iffnitfffiK ^Tb- 

•tfinxtf'Oiioxw^iiio^SS-pfeao 
[0 2] El 1 fc^inXS**© I I - I I Sfc&oft 

20 [03] *n»^t^au— *finx^fficj;ab— tf 
inxftoini*f^o¥S0"pfea o 

[04] H3 tS-TftlXSftftO I V - I V»fc}&ofc 

WBBBttffca. 

[0 5] H3t^riinxJ«Mliov-v«t»oftKffi 
0T-sa„ 

[0 6] *g|fl0g!lt«a u— V'ibni^StioT^K 
snftinxw^fto^FS^-efeao 

[0 7 ] *ftfl0&ttti:ffi« u-^WnuSrtttfeH-aWff 
38* 1 t =7 v 9 ©*# £ h ©Hflt*jS-r 75 7 T*£ a 0 

30 [08] *mffimmK.mz u-^imx^m<om 1 iat 
& w- § %wiMMm(ommm-r:h^ „ 

[09] ^QfBBffiefliau— »finji£tt©ai2i«K: 
fettainx»^©»fS0T-$ao 

[0io] **JBe»Kffav-ifinisS©S3xa 
cfc^ainx*t^©irffl0i?$ao 

[0ii] ^flB5*K«au-!flinxSj*©S4xa 
K*»jaipx««ft©»fffiHT?$a. 

[012] ^mmmmicmz is-vnaxtj&K <t a «w 
*nfts/u n x/\©-wt*H-aifB©?w*Sb 
♦o ft0T-fea„ 

[013] 4*flBemc«au-ifiini»aK:tetfau 
-^©sft t n y«fi©rta5©3Ea*k©H«* 
^-r^7t?a&a 0 

[014] *£ffl9BS©£ 1 fi9C«a U— !ftaX*Slc 
ffiffl -e # a ix— f toxgg©MH§#^;0Tfe a „ 

[015] ^mmmmom 1 «t«a u— »finxsffi* 
Kwraft«>©7D-^+-bT»fea. 

[0i6] *«»^©B i WJfc^a u-^imisffit 
± t> «Bf -v^Hiwr a ft fc©inxmti© 

so ¥S0Tfeao 



C0i7] \/-vmmm&fcm%*mmm<Dm\ 

[Hi 8] P-if^5f*^tM-r5*HS8i^§l0^1 

ran] 4*see»o*2MKfe^T, <y^\is-h 

[02 0] *HSgJgggom2Mtfc^T. h 

[021] ^UBg«o*2fflit«a«i8f35ra*iKwr 
[022] ifmmmco'mzmimzm^miz.^v 
E2 3] *mmmm®m 2 fidt«a«K*aE± »> ^ 

[02 4] H2 3fca^3BSiittJ#S<OXX I V-XX 

1 V«K»t»fcWffiHTfa&«o 

[02 5] 02 3£^1-ft3£jift*ffl©XXV-XXV 
[0 2 6] *Jto5©81(i3SS*3B< Lftlg^tfeH-SH 

2 3 tc&ctxammm<D xxv-xx v«ic»t> 

M0?*So 



[02 7] *Jfo£©8ft5SS*S6fc3fi< Lfe*&K*5 
#3023 fca?T3fcaBBtt8JB©X X V-X X V«fc» 
ofc»fM0t?feS„ 

[028] ^mmmmtom 2 «t«s«wj5ri6o» 1 1 

[02 9] *S66BB«<0S2«!lt«««JK35aoSl2l 

[03 0] ^SBBffi©Sl2«lt:«S«»f^rS©«3X 
g*3^ffll* : ?'*x>\fS©»rffiHT?fcS. 

[03 1] *iaBBJB©S2ff9K«S«||WS©S4I 
e*^1-ffi«*F«> i^«©»nBH-P»a. 

[032] *nmmm<Dm2micmz®mmom5j: 
a*^rff«s?«>x^*©»fffliHtfaB«o 

1 • • • toTMim. 3 ■ • • m 5 • • • «»tr£ 
7 • ■ -ismw. 9 • • • *5y*«w, 1 

1 • ■ • S/'J3^IA, 1 3 • • -flnMuiMfe 1 
5, 17, 19, 23 - • • U— tfftS, 2 5, 2 7, 

2 9 • • • 3 1 • • -EWWxA, 

3 7 • • • E«7*/WX^<y^, 1 0 0 • • - U— fiD 

i»Hx i o i - ■ • u— ?ft.m. i o 5 • • • mm 

ls>X, 1 0 9 • • • XttXx-i^ 1 1 1 • ■ • Yi 

xr->\ 1 1 3 • ■ • zixf-'A p • • - m$t& 
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